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Firmware Update for TPS66994 Using PICO Through USB

Type-C Port

i3 TEXAS INSTRUMENTS

ABSTRACT

This application note explains how to update the firmware on a TPS66994 dual-port USB Type-C/PD controller
using a Raspberry Pi Pico over a USB Type-C® connection. The procedure uses the TPS66994 evaluation
module (EVM) hardware and the TI TFU Updater utility. Because the TPS66994’s firmware update path is
disabled by default, the EVM must first be configured via the TPS66994 Application Customization GUI to enable
update mode. Once in update mode, the Raspberry Pi Pico (acting as a USB-Type C device) and the TFU
Updater transfer the new firmware to the TPS66994 through one of the USB-C ports. This document outlines the
required setup, EVM configuration steps, firmware update procedure, and references to additional resources.
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1 Setup Requirements

Make sure the following hardware and software are available before starting the update process:

TPS66994 EVM — The evaluation board for the TPS66994 dual-port USB-C/PD controller. Make sure all
jumpers are set to the default positions for normal operation (for example, ADCIN jumper J5 at position 1-2
for default configuration, VDDIO jumper J3 set to 1.8V, and power select jumper J24 set to use the USB-C
power input). Proper jumper configuration makes sure the on-board microcontroller can communicate with
the TPS66994 and the board is powered correctly.

USB Type-C Power Supply — A USB-C power adapter (wall supply or equivalent) to power the TPS66994
EVM through the USB-C power input port. The supply can provide at least 5V at 1.5A (or a USB PD contract
of 5V, 3A) to make sure the EVM and on-board controller have sufficient power. Use an appropriate USB-C
cable to connect the power supply to the EVM’s power port.

USB Cable for EVM-PC Communication — A cable to connect the TPS66994 EVM to your computer for
configuration (e.g., USB-A to USB-C, or USB-C to USB-C depending on your PC’s port). This cable provides
both data connectivity and power to the EVM’s on-board MCU, allowing the PC to interface with the EVM via
the GUIL.

Raspberry Pi Pico board (with USB Type-C) — A Raspberry Pi Pico microcontroller board that serves as
the USB-C device for the firmware update. If the Pico board only has a micro-USB port, use a Micro-USB

to USB-C adapter or cable. You also need a USB cable to connect the Pico to your computer for power and
data during the update. When connected to the PC, the Pico needs to enumerate as a serial COM port; install
any necessary USB driver from Raspberry Pi’s documentation if this is not recognized automatically.
Access to the TPS66994 Application Customization Web GUI — The TPS66994 configuration tool,
available as a web-based GUI (through TI's online tools or a local EVM interface). You need a web

browser (and a Tl account log on if required) to use this GUI. Obtain the JSON configuration file
TPS66994_C_Update.json provided by TI, which contains the settings to enable the firmware update mode.
TI TFU Updater Utility — The TFUUpdater application (Windows GUI) for transferring firmware updates.
Install this utility on your PC. This utility is used to interface with the Raspberry Pi Pico over a serial (USB
COM) connection and orchestrate the firmware download to the TPS66994. Be familiar with the interface,
especially how to select the serial port and configure parameters like I?C speed and target address.

Note
Before proceeding, double-check that the TPS66994EVM’s jumpers and switches are correctly
configured. In particular, make sure the board is set to be powered from the USB-C input (jumper
J24 in the proper position) and that the logic-level jumper (VDDIO) is set to the required voltage (for
example, 1.8V). If these are not set properly, the EVM does not always power up or communicate with
the GUI as expected.

2 TPS66994 EVM Configuration and Web GUI Firmware Loading

In this phase, the TPS66994 EVM is configured via the web GUI, and a base firmware image is loaded to enable
the USB-C firmware update path. Perform the following steps:

Power the EVM and connect to the PC: Connect the USB-C power supply to the EVM’s Type-C power
input port (labeled “Power”). Then connect the EVM’s USB-C communication port to your computer using the
USB cable. The on-board controller (MCU) on the EVM is powered by the USB connection, so plug in the
USB cable before or at the same time as applying power. If the GUI does not detect the EVM, try unplugging
and re-plugging the Type-C power while keeping the USB cable connected (some EVMs require the MCU’s
USB connection to be established first due to level shifter circuitry).
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Figure 2-1. TPS66994 Power Up With Type C Power Cable

* Launch the TPS66994 Web GUI: Open your web browser and navigate to the TPS66994 Application
Customization Tool. Log in if required. Verify that the GUI has detected the EVM (the interface cam indicate
the EVM is connected; if not, re-check the USB connection). In the GUI, locate the option to import a JSON
configuration (usually under an import/export or settings menu).

Figure 2-2. TPS66994 GUI Default Environment

* Import the update configuration: Use the GUI's import function to load the TPS66994_C_Update.json file.
This JSON file enables the TPS66994’s firmware update mode through USB-C. After importing, the GUI can
apply the new configuration to the device.
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Figure 2-3. Selecting the Browser to Import the JSON File

Verify critical settings: Confirm that the key configuration bits for update mode have been set. For example,
check the Port Configuration register (address 0x28) in the GUI and make sure that the bits enabling the
USB-C firmware update path (for example, bit 12 and the relevant alternate-mode bits) are now enabled per
the update JSON. If these bits are not correctly set, double-check that the correct JSON file was used and
import the file again if necessary.

Figure 2-4. Reviewing the Port Configuration Settings for Bits 128:130 and 131:133
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Figure 2-5. Inspecting the Port Configuration Setting on Bit 12

* Flash the base TFU image: In the GUI, execute the command to flash the base firmware update image
with the current configuration (the option can be labeled Flash base TFU image with current AppConfig). This
action writes a baseline Tl Firmware Update (TFU) bootloader firmware to the TPS66994, incorporating the
current configuration.

Figure 2-6. Initial State Showing Blank Areas Before Reading Information

When the flash dialog appears, first click Read to verify communication and retrieve the device’s current status,
then click Flash to program the TPS66994 with the TFU-enabled firmware.
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Figure 2-7. Displaying Readback Information for Mode, Version, and Build Info

Wait for completion: Allow the GUI to finish programming the device. The tool can program multiple blocks
of the firmware image (approximately 10 blocks for the base image) and can display a progress bar or block
count. Do not disconnect power or USB during this process. Once all blocks are written, the GUI can indicate
that the flash operation is complete (for example, a success message appears). At this point, the TPS66994’s
firmware update path is open and the device is running the TFU bootloader firmware.

TFU Flashing

Broadcasting Blocks 1

Figure 2-8. Progress of TFU Flashing Update

TFU Flashing

Executing TFU (TFUc)

Figure 2-9. Progress of TFU Flashing Update after Blocks 10 Broadcasting

Confirm update mode is active: After the flash completes, the TPS66994 can reboot into the special update
mode. Click Read Device Information in the GUI again to check the device’s mode and firmware version.
The TPS66994 can report a mode indicating this is ready for update (for instance, in the example case the
device still showed PD Mode = APP1, meaning the primary application slot now contains the TFU-enabled
firmware awaiting an update to the secondary slot). In any case, the device is prepared to receive new
firmware. You can now close the web GUI, but leave the EVM powered on for the next stage.
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Figure 2-10. Completion Message for Successful Firmware Update
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3 TPS66994 EVM Setup and Tl TFU Updater Firmware Update Process

With the TPS66994 in firmware update mode, the next step is to transfer the new firmware using the TI

TFU Updater application and the Raspberry Pi Pico as a USB-C peripheral. The Pico acts as a USB device
connected to one of the TPS66994’s Type-C ports and can forward the firmware data from the PC to the
TPS66994 over the USB Power Delivery interface. Make sure the TPS66994EVM remains powered throughout
this process.

Follow these steps to update the TPS66994 firmware via Port B using the Pico:

» Connect the Pico to the EVM (Port B): Keep the TPS66994 EVM powered from the USB-C supply. Connect
the Raspberry Pi Pico to the EVM’s secondary USB-C port (Port B, which is used for the firmware update).
Use a USB-C cable or adapter as needed (if the Pico has a USB-C plug, this can be inserted directly into Port
B). The TPS66994 on Port B can act as a USB host and provide 5V power to the Pico, so the Pico can power
on when connected.

Figure 3-1. TPS65994 EVM Via Type C Port B Using a PICO Board Setup

* Connect the Pico to the PC (USB): For the TFU Updater on the PC to communicate with the Pico, the Pico
must also be connected to your computer through USB. If not already done, attach a USB cable from the
Pico to your PC. The Pico can enumerate as a USB serial device (COM port) on the computer. Open your
PC’s Device Manager and confirm a new COM port appears (for example,“USB Serial Device (COMXx)). If the
Pico does not show up as a serial port, install the required Pico USB driver or use the Pico’'s BOOTSEL mode
to flash the appropriate USB-CDC firmware. The key requirement is that the Pico is powered and recognized
by the PC (as a COM port) while this remains attached to the EVM’s Port B.
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Figure 3-2. Device Manager Displaying COM Port Information for PICO

* Launch the Tl TFU Updater and connect: Open the TFUUpdater application on your PC. In the TFU
Updater GUI, select the Pico’s COM port from the serial port drop-down menu and click Connect. The
status indicator needs to change to show a successful connection (for example, from Disconnected red to
Connected green), indicating that the PC is now communicating with the Pico over USB.

Figure 3-3. Default Window of Tl TFU Updater

« Check I*C settings: In the TFU Updater application, verify the configuration settings. Make sure that the
I2C speed is set to 400kHz and the PD target address is 0x20 (the TPS66994’s |12C address for firmware
updates). These are the default values, but this is good to confirm no settings have been altered.
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Figure 3-4. Displaying Settings Information, With Slave Address at 0x20

* Upload the new firmware to the Pico: In the TFU Updater main window, use the option to upload
firmware to the Pico (for example, an Upload Firmware to PICO button or menu). When prompted, select
the TPS66994 firmware binary file (*.bin) provided by TI for the update (for example, the latest firmware
image for the TPS66994). The TFU Updater can transfer the binary file to the Raspberry Pi Pico and notify
you when the upload is successful. At this point, the Pico contains the new TPS66994 firmware image in
memory, ready to send to the TPS66994.

Figure 3-5. Selecting the TFP_Binary_230124.bin File for Firmware Update
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Figure 3-6. File Successfully Uploaded to PICO

Verify communication with the TPS66994: Before starting the firmware download, confirm that the Pico can
communicate with the TPS66994 over the USB-C link. Click the Read Device Information button in the TFU
Updater. The Pico can query the TPS66994 and the GUI displays the device’s current status (such as present
PD mode and firmware version). For example, if the TPS66994’s bootloader is running in the primary slot, the
PD Mode can report as APP1 along with the current firmware version. Successfully reading the device info
indicates that the Pico-to-TPS66994 connection is working and the TPS66994 is ready to receive the update.
If the tool cannot read the device information, double-check the connections, power, and that the TPS66994 is
indeed in update mode.

Figure 3-7. Reading Device Information to Verify PD and PICO are Ready for Firmware Update

« Start the firmware update: Click the Download Firmware to TPS6699x button in the TFU Updater to initiate
the firmware transfer. The Pico can begin sending the stored firmware image to the TPS66994 through
the USB-C (PD) interface. A progress bar in the TFU Updater can show the transfer status. The update is
relatively quick — typically a few seconds (around 5 seconds in lab tests, depending on the firmware size
and communication speed). Important: Do not disconnect any cables or power during the transfer. The
TPS66994 is writing the new firmware to the internal flash memory during this step.
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Figure 3-8. Firmware Downloading Process

Confirm the update completion: Once the progress bar reaches 100%, the TFU Updater can indicate

that the firmware download has completed successfully. The TPS66994 can now have the new firmware
programmed. The device can automatically reboot into the new firmware application. To verify, you can click
Read Device Information again to check the firmware version and confirm the TPS66994 is back in normal
operating mode. Additionally, you can reconnect the TPS66994 Web GUI to confirm the new firmware version
or restore any standard configuration settings if the settings were changed for the update process.

Figure 3-9. Successful Firmware Download Completion

Troubleshooting Tips

If the firmware update fails or you encounter issues, consider the following:

Pico connection: Make sure the Raspberry Pi Pico remained connected to both the EVM and the PC
throughout the process. The Pico must be continuously powered (by the EVM’s Port B) and communicating
with the PC (via USB) during the entire firmware update.

Correct port selection: Verify that you used the correct USB-C port on the EVM for the update. This
procedure assumes Port B is the designated update port. The TPS66994 has two Type-C ports, but only the
port configured for TFU mode can allow the firmware update. If the Pico was connected to the wrong port (for
example, the power port), switch to the proper port and try again.

EVM in update mode: Make sure the TPS66994 was properly prepared for update. This can have the base
TFU bootloader firmware loaded. If the device was not in the correct mode, repeat the EVM configuration and
base image flash steps before attempting the update again.

Firmware file check: Confirm that the .bin file used is the correct firmware for the TPS66994 and that the
file is not corrupted. Using an incorrect firmware image can cause the update to fail. Always use the official
TPS66994 firmware file provided by TI for the update.

Pico stability: Make sure the Pico did not reset or disconnect during the process. The Pico needs to

be running the dedicated bridge firmware without interruptions. If the Pico’s COM port dropped or the
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device rebooted unexpectedly, reset the Pico, reconnect the Pico to the TFU Updater (select COM port and
Connect), and then attempt the firmware upload or download again.

» Power-cycle if needed: As a last resort, power-cycle the entire setup. Unplug the Pico from the EVM and
disconnect the EVM’s power. Then reconnect the hardware from the beginning: power the EVM and establish
the PC connections, load the update configuration, and so on. Starting the procedure fresh can clear any
transient issues. Retry the firmware update after a full reset of all devices.

After a successful update, the TPS66994 on the EVM can be running the new firmware. You can now use

the TPS66994 normally or perform any additional configuration as needed. If a special configuration was used
specifically for the update process, consider reloading your standard configuration JSON onto the device for
normal operation.
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» Raspberry Pi, Raspberry Pi Pico and Pico W, technical article.
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data sheet.
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